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Abstract
Motivated by, inter alia, the increasing energy prices, the secu-
rity of energy supply and climate change, the new EU ”Action 
Plan for Energy Effi  ciency: Realising the Potential” (EEAP), 
sets out the policies and measures required to be implemented 
over the next six years to achieve the EU’s goal of reducing an-
nual primary energy consumption by about 20 % by 2020. By 
increasing energy effi  ciency, the security of energy supply and 
the reduction of carbon emissions are also improved.
Th e paper will analyse the 20 % target of the new EEAP for 
the energy demand side by comparison with diff erent recent 
energy scenarios for the EU. It will therefore review the rec-
ommended policies and measures and examine, in which en-
ergy demand sectors energy effi  ciency may be increased and 
to which extend. Th e main focus is whether the recommended 
policies and actions will be suffi  cient and which additional 
measures may be useful, if additional measures are needed.
Introduction
On 10th of January 2007, the EU Commission proposed the 
principles of a new EU energy strategy “An Energy policy for 
Europe” and announced three major targets: 
Th e EU should reduce its greenhouse gas emissions by 
20 % by 2020 (30 % by 2030, 60-80 % by 2050, if a broad 
international commitment exists), 
•
Energy effi  ciency should be improved by 20 % by 2020 (as 
already lined out in the EEAP) and 
Th e share of renewable energies should be raised to 20 % 
by 2020 (10 % in transport fuels) (Memo 2007).
In this report the commission highlighted the importance of 
energy effi  ciency being one of the seven packages to achieve a 
new and target oriented energy policy (Piebalgs 2007). 
Improving energy effi  ciency has a lot of benefi ts: an in-
creased competitiveness of the EU economy, advantages for the 
security of energy supply, emission reductions and therefore 
a chance to fulfi l the Kyoto targets (COM 2006). To increase 
energy effi  ciency by 20 % till 2020, as targeted by the Action 
Plan, 3.3 % annual reductions in energy intensity are needed. 
1.8 % effi  ciency increase is assumed for the baseline scenario, 
so an additional 1.5 % has to be achieved by additional policies 
like the EEAP (Boonekamp 2006). To realise this additional 
increase of energy effi  ciency, signifi cant investments are neces-
sary. Th erefore the Action Plan puts cost eff ective measures for-
ward. Th ese investments in energy effi  ciency are safer fi nancial 
prospects for the future than many investments on the supply 
side of the energy chain (COM 2006b). Th e EEAP brings for-
ward actions to be realised or initiated in the period 2007-2012. 
Further actions will be necessary to realise the full 20 % by 2020 
(COM 2006b).
Th e EEAP covers all end-use sectors (residential, tertiary, 
public, industry and transport) as well as the energy transfor-
mation area. It promotes a wide range of technologies in all 
end-using sectors. Th e ten priority actions are:
•
•
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Appliance and equipment labelling and minimum per-
formance requirements
Building performance requirements and “passive houses”
Making power generation and distribution more effi  cient
Achieving fuel effi  ciency of cars
Facilitating appropriate fi nancing of energy effi  ciency 
investments for enterprises
Spurring energy effi  ciency in the new Member States
A coherent use of taxation
Raising energy effi  ciency awareness
Energy effi  ciency in built up areas
Foster energy effi  ciency worldwide
In the annex of the EEAP about 75 proposed measures are list-
ed. Th ese measures are presented with additional background 
and details and analysed in a Commission Staff  Working docu-
ment. A Report on the Impact Assessment and an Executive 
Summary of this Impact Report also accompany the Action 
Plan (SEC (2006) 1173).
In this paper we will analyse the 20 % target of the EEAP 
by comparison with diff erent recent energy scenarios for the 
EU. We will therefore review basically the three priority ac-
tions (1, 2 and 4) in detail that are directly targeting the energy 
end use sectors and examine, in which energy demand sectors 
energy effi  ciency may be increased by the planned measures 
and to which extend. Apart from priority action – 3 which is 
targeting at the supply side – all 6 other actions are important 
but supportive fi elds in order to accelerate and support energy 
effi  ciency in the demand sectors.
Analysis of the EEAP’s priority actions 
PRIORITY ACTION 1: IMPLEMENTING THE ECO DESIGN 
DIRECTIVE
Priority action  1 of the action plan comprises the use of the 
eco design directive in order to implement minimum energy 
effi  ciency standards for a large number of electric appliances in 
the residential and commercial and partly the industrial sector, 
and also a couple of non electric appliances such as heating 
systems and water heaters.
Th is is an important priority action given the fact that elec-
tricity effi  ciency fi rstly accounts for a signifi cant share of about 
14 % (580 TWh or 55 Mtoe in 2020) of fi nal energy savings vs. 
BAU (Lechtenböhmer et al. 2005) and secondly is also relevant 
for reducing energy losses in power plants. Th e impact analysis 
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
of the action plan multiplies electricity savings with a factor of 
2.5 in order to refl ect this fact and the resulting high relevance 
of energy effi  ciency in electricity end use (EC 2006, 16).
According to a scenario analysis developed on behalf of 
WWF European Policy Offi  ce (Lechtenböhmer et al. 2005) fi -
nal electricity demand can be reduced by about 17 % vs. BAU 
(see fi gure 1). Th e largest share of savings can be achieved in 
the residential sector with about 28 % (by 2020) reduction of 
electricity consumption vs. BAU. Here potential savings are 
split between appliances (typical white goods will account for 
about a third of the expected savings), lighting and electronic 
equipment for another third, and heating, cooking and sanitary 
hot water generation for the last third of the potential.
Th e action plan gives a long list of the most important ap-
pliances used in the residential and commercial sector as well 
as some cross cutting technologies used in industry as well, 
which are currently studied in order to implement minimum 
energy effi  ciency standards under the eco design directive. For 
all of these, minimum energy effi  ciency standards are planned 
to become eff ective by about 2009. Th e product groups being 
studied are: 
boilers and combi-boilers (gas/oil/electric) 
water heaters (gas/oil/electric) 
personal computers (desktops & laptops) and computer 
monitors 
imaging equipment: copiers, faxes, printers, scanners, 
multifunctional 
devices 
consumer electronics; televisions 
standby and off -mode losses of energy-using products 
battery chargers and external power supplies 
offi  ce lighting 
(public) street lighting 
residential room conditioning appliances (air condition 
and ventilation) 
electric motors (1-150 kW)
commercial refrigerators and freezers, including chillers, 
display cabinets 
vending machines 
domestic refrigerators and freezers 
domestic dishwashers and washing machines.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
Table 1: Estimation of total energy saving potential in end-use sectors
Sector Energy demand (Mtoe)
2005
Energy demand (Mtoe)
2020 (BAU)
Energy saving potential
2020 (Mtoe)
Total energy saving
potential 2020 (%)
Residential 280 338 91 27
Tertiary 157 211 63 30
Transport 332 405 105 26
Manufacturing industry 297 382 95 25
Source: COM 2006
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Further studies1 are to be started in 2007. 
However, minimum standards for important electricity uses 
such as industrial lighting, commercial air conditioning and 
electric heating systems are not under preparation but only 
listed as planned activities.
Electric Appliances 
If the planned minimum standards will be implemented as 
foreseen in the action plan they will be eff ective from 2009 on. 
Th is means that by 2020 12 model years or (almost) the total 
stock of residential and commercial electric appliances will 
have been covered by the action. Figure 2 shows two examples, 
which are representative for typical appliances. Th ey show how 
the minimum standards could become eff ective for wet and 
for cold appliances. Wet appliances, which are expected in the 
scenario to deliver 175 TWh/a savings vs. BAU in 2020, already 
have a large market share of highly effi  cient appliances, and 
further increases partly need the development and market in-
troduction of new technology e.g. ultrasonic washing machines 
(cp. EC 2006, 26). Th e fi gure shows that for washing machines 
a minimum standard set at class A together with a market shift  
to a currently not offi  cially available standard of A+ would be 
necessary to increase energy effi  ciency of washing machines by 
17 % vs. the current status (no further improvement in BAU 
assumed). For residential cold appliances, i.e. fridges and freez-
ers, the potential vs. the current status – which will improve 
even under BAU conditions – would be about 40 % (30 % im-
provement vs. BAU is assumed in the scenario). Th is would 
mean as well setting a minimum standard at class A and further 
supporting the development and market introduction of new 
and even more effi  cient technology.
With regards to electricity savings, priority action 1 has the 
potential to secure a rough third of the savings potentials of the 
typical appliances (including a signifi cant share of consumer 
electronics and offi  ce equipment) in the residential and the 
commercial sector – if the standards set will be really ambi-
tious (typically cutting that part of the market below effi  ciency 
1. On solid fuel small combustion installations, laundry dryers, vacuum cleaners, 
complex set top boxes and domestic lighting.
•
•
class A) and if other measures supporting development and 
market introduction of new higher effi  ciency appliances are 
very actively pursued as well, e.g., in the framework of the Di-
rective on energy end-use effi  ciency and energy services. Elec-
tricity savings in heat generation and lighting, as well as air 
conditioning however are not fully covered by the measures 
of priority action 1. Here other measures are necessary as well. 
Th e buildings directive is needed to reduce heating demand 
and should be extended to support fuel switching from elec-
tricity to other sources in space heating and sanitary hot water 
generation, as these are not covered by priority action 1 (see 
below). 
It can thus be resumed that the priority action 1 will be an 
important action to save electricity. It has to be implemented 
as planned, together with high – and as best dynamic stand-
ards and combined with the new dynamic labelling scheme 
and other measures. However, it will not harvest all potentials. 
Particularly substitution of electric heating, lighting and air 
conditioning are not fully covered yet. Here it is still necessary 
to further improve action to include electricity savings into e.g. 
the buildings directive and to speed up the process of introduc-
ing minimum standards for domestic (and industrial) lighting, 
commercial air conditioning and electric heating systems.
Figure 1: Electricity savings in the residential and commercial 
sector by appliance vs. BAU by 2020
Figure 2: Electricity savings potential by minimum standards of 
washing machines and cold appliances. Source: Own calcula-
tions.
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Boilers
Boilers, which are the central part of typical heating systems, 
are listed in the EEAP as a product to be regulated under the 
eco-design directive. Th e adoption of minimum standards is 
planned for the end of 2008. Th is means that the directive will 
cover a good deal – but defi nitely not all boilers by 2020. Boilers 
have a typical lifetime of 12 to 15 years, comparable to other 
appliances. However, in reality a large share of older equipment 
is still operational (16 % of all oil fi red boilers and 9 % of all 
gas fi red boilers in Germany are older than 22 years (Schorn-
steinfegerstatistik 2005)) which indicates that de facto higher 
standing times are being achieved – and limits the potential of 
minimum standards targeted at new/refurbished equipment. 
In Lechtenböhmer et al. (2005) about 10 % of energy savings 
are expected as result of an average increase of heating sys-
tem effi  ciency from 76 % as expected under BAU conditions 
to about 86 %. Iles et al. (2003, p326) assume that in order to 
achieve this scenario from 2005 on all heating systems sold 
will have an average effi  ciency of 10 % higher than BAU, which 
would be equivalent to a market share 50 % of condensing boil-
ers achieved by minimum standards combined with labelling 
and other information instruments. Temporary subsidies could 
also be instrumental in achieving a market breakthrough for 
condensing boilers.
Th is scenario will be delayed by at least 4 years due to the 
current timing of the EEAP. Th us in order to still be able to 
achieve the assumed savings, it would be necessary to make the 
condensing boiler mandatory at least for the bulk of all heating 
systems in the moderate and colder climates from 2009 and 
further support technologies that use combined heat and pow-
er generation. With these measures the 10 % savings by 2020 of 
residential heating demand (plus savings in sanitary hot water 
generation) could still be achieved. Additional requirements 
for the integration of solar collectors into the heating systems 
– where appropriate – could further improve the environmen-
tal performance in this important segment. However, such a 
scenario sets high expectations into the standard to be set by 
the eco design directive; particularly with regards to oil fi red 
heating systems, for which the condensing boiler is still at the 
early stage of market introduction (and the energy savings po-
tential of the technology is smaller than with natural gas). Ad-
ditional instruments such as labelling, information campaigns, 
fi nancial incentives and measures to accelerate technological 
development are necessary.
An important existing policy strengthening the eff ects of 
minimum energy effi  ciency standards and energy labelling 
is the EU Directive on energy end-use effi  ciency and energy 
services (2006/32/EC). It is a framework for all kinds of energy 
effi  ciency programmes and energy services, providing pack-
ages of information, training, and fi nancing or fi nancial incen-
tives. It will therefore help to increase the market share of the 
most energy-effi  cient appliances by, e.g., rebates for purchas-
ing them, promoting awareness of labels and of economic and 
other benefi ts of energy-effi  cient appliances, etc. It will thereby 
help to make the energy effi  ciency levels of minimum energy 
effi  ciency standards and energy labelling more dynamic.
Furthermore, the energy effi  ciency programmes and services 
implemented under the Directive on energy end-use effi  ciency 
and energy services will be most important for stimulating en-
ergy effi  ciency improvement in existing buildings, including 
the heating, ventilation, air conditioning, and lighting systems 
installed therein. 
PRIORITY ACTION 2: BUILDING PERFORMANCE REQUIREMENTS 
AND “PASSIVE HOUSES”
Priority Action 2 discusses the energy saving potential in the 
building sector. About 40 % of the European energy consump-
tion is used for buildings; too much of it is wasted because of 
ineffi  cient heating and cooling systems and lighting (Memo 
2006). As the number of households and the living space per 
inhabitant is still growing in the EU (with a catch up demand 
for the new member states), the energy consumption of build-
ings is also growing in the residential sector. 
In the building sector a saving potential of 28% is estimated 
(COM 2006). Actions in this sector cover households as well 
as the tertiary sector. Most studies calculate the energy sav-
ing potential of these two sectors separately. In table 2 the as-
sumed/calculated saving potentials of diff erent studies and the 
EEAP are compared. Whilst the Impact Assessment Report for 
the EEAP and Ecofys (Ecofys 2005) only calculate the poten-
tial of an expansion of the “Energy Performance of Buildings 
Directive” to smaller buildings, the WWF Study done by the 
Lechtenböhmer et al (2005) calculates the saving potential of 
optimised heating systems as well as the impact of better insu-
Table 2: Additional heating energy saving potential in residential and commercial buildings 
Mtoe Action Plan
(EEAP)
Lechten-
böhmer et al.
Ecofys Impact Assessment
by 2020 by 2020 2002-2015 total potential
(2009-2020)
realistic potential
(2009-2020)
Residential Insulation 41
Heating 32 154
Total 91 73 154
Tertiary Insulation
Heating 63
Total 63 45 63
Res.&Tert. Insulation
Heating
Total 154 118 217 125 80
Sources: Action Plan (2006), Lechtenböhmer et al. (2005), Ecofys (2005), COM (2006b)
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lation. Th e increasing effi  ciency of heating systems is not part 
of priority action 2, but part of priority action 1 and therefore 
was discussed in the previous chapter. 
Before the impacts of an expanded “Energy Performance of 
Buildings Directive” are discussed, some general remarks on 
this directive are appropriate. Th e Directive includes require-
ments for: 
Methods for energy effi  ciency calculation of buildings, 
Minimum standards for the energy effi  ciency of new 
buildings, 
Minimum standards for the energy effi  ciency of existing 
large buildings (renovated), 
Energy Certifi cation of buildings and 
Regular inspections of heating and cooling systems 
(2002/91/EU). 
(to be concretised and implemented by the Member States). 
Th e transposition deadline for this directive was January 2006, 
but most Member States have experienced delays and have re-
quested extra time - up to three years in a few cases. Th e state 
of implementation will be reviewed in 2007. During 2007 and 
2008, a study will be carried out to analyse the costs and ben-
efi ts of setting EU minimum performance standards for dif-
ferent types of new and renovated buildings for diff erent EU 
climate zones. Here integrated performance requirements as 
well as building component requirements will be considered. In 
the same time frame an impact assessment of the extended use 
of passive heating and cooling, as well as renewable energies to 
complement or replace conventional heating and cooling will 
be carried out. By end of 2008, the Commission will develop a 
strategy for very low energy and passive houses. Based on this, 
minimum energy performance requirements (kWh/m2) for 
new and renovated buildings should be proposed in 2009. Also 
in 2009, proposals of measures for fi nancing investments will 
be presented and the Commission will propose a signifi cant 
lowering of the limit value for minimum performance require-
ments for major renovations. In the same year an expansion of 
•
•
•
•
•
the role of the public sector to demonstrate new technologies 
and methods should be recommended. Th e Commission will 
make a proposal to strengthen and accelerate the energy effi  -
ciency criteria in the Construction Products Directive in 2008 
by (SEC (2006) 1173).
According to the MURE database, the existing “Energy Per-
formance of Buildings Directive” would have had a technical 
energy saving potential of 83 Mtoe in 2010 if started in 2002 
and fully implemented in its original form. Th e “Impact Assess-
ment” assumes that 125 Mtoe may be saved until 2020, if the 
Directive is started in 2009. If smaller buildings are included, 
a saving of 250 Mtoe is possible (COM 2006 b). But only 90 % 
of the existing stock is considered by the extended Directive. 
Additionally private renovations avoid the >25 % rule of the 
directive as they are done part by part. Th erefore a realistic ad-
ditional saving potential of only 80 Mtoe is estimated in this 
report (COM 2006 b).
As the Directive leaves the defi nition of the new standards to 
the Member States, Ecofys used the following “expert forecasts” 
of insulation standards to calculate the energy saving potential, 
as can be seen in the table below. Th ree diff erent climatic zones 
with diff erent insulation standards were calculated. Th e overall 
savings potential results, if all existing and new buildings are 
renovated or built with the latest standard of 2006 (including 
all smaller buildings). As can be seen in the table below, de-
pending on the climatic zone and the age of the buildings, the 
current standard of insulation diff ers signifi cantly. To reach the 
same standard as a new building, a house build before 1975 in a 
warm climate needs additional 7 cm of insulation for the roof, 
6 cm for the outer walls and 6 cm for the fl oor, for example. If 
all buildings were renovated at once an additional investment 
of 1750 billion Euros would be needed, which would mean an 
additional 44 % of annual expenses. Th is would not be cost ef-
fective. Th erefore a second possibility with a stepwise renova-
tion was calculated. Beginning 2006 an annual investment of 
25 billion Euros is needed, additional to BAU, if all buildings 
should be renovated until 2015. In this calculation the energy 
cost-savings are higher than the investments, so a stepwise ren-
ovation can be done in a cost eff ective way - the yearly benefi ts 
Table 3: Expert forecasts for new building insulation standards
Standard U-Value cm of insulation
before 1975 2006 before 1975 2006
Cold climatic zone Roof 0,50 0,13 7 27
Facade 0,50 0,17 7 21
Floor 0,50 0,17 7 21
Windows 3,00 1,33 – –
Moderate climatic zone Roof 1,50 0,23 2 15
Facade 1,50 0,38 2 9
Floor 1,20 0,41 3 9
Windows 3,50 1,68 – –
Warm climatic zone Roof 3,40 0,43 1 8
Facade 2,60 0,48 1 7
Floor 3,40 0,48 1 7
Windows 4,20 2,71 – –
Sources: Ecofys 2005 and own calculations based on Ecofys 2005 and 2004
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rise above the yearly expenses before the end of the lifetime 
of the fi rst renovations (Ecofys 2005). Th e Ecofys study also 
clarifi es, that the emission reductions of single family buildings 
have a signifi cant impact on the total energy saving potential, as 
their external surfaces - relative to their living space - are larger 
than those of compact large dwellings. Th erefore they have a 
higher specifi c energy consumption for heating.
For a WWF study, Lechtenböhmer et al. (2005) diff erentiated 
two energy saving strategies: fi rst, a strengthened eff ort con-
cerning the insulation of building components such as roofs, 
windows and the entire building envelope, going beyond the 
current provisions of the EU Directive on energy performance 
of buildings by including all new buildings and those of the ex-
isting stock that are undergoing considerable reconstructions. 
Th is will achieve a reduction of 15 % in energy demand. Here 
the relative energy saving potential for the new member states 
is estimated to be even bigger due to an older average building 
stock and – on average – poorer performance of insulation. Sec-
ond, an increase of the energy effi  ciency of the heating system 
by 10 %, which leads to a reduction in energy demand of more 
than 11 % by 2020 in the EU 15 (cf. Iles 2003, BRE et al 2002). 
Here, too, the new member states have an even higher saving 
potential (WI 2005). Lechtenböhmer et al (2005) assumed that 
roughly 80 % of the potential might be realised. In the tertiary 
and service sector, which has the second largest growth rate in 
energy demand, the energy saving potential in space heating is 
about 32 %, in air conditioning about 17 %. Both is possible by 
using low-energy buildings/offi  ces (with thick insulation), the 
retrofi tting of existing buildings to the low-energy standard, us-
ing natural and/or highly effi  cient heating and cooling systems 
(incl. solar) (WI 2005). 
Th e EEAP assumes a potential of 154 Mtoe/a, not explicitly 
dividing this potential in heating, insulation and electricity sav-
ing potential. To utilise the potential of the building sector, the 
Action Plan recommends to extend the coverage of the direc-
tive concerning the effi  ciency of buildings by also including 
smaller buildings. Th is proposal should be made and agreed 
in 2009.
Currently, roughly about 1,5 % of the existing buildings are 
renovated each year. If this share is expanded to 3 %2 by ad-
ditional policies, in the time frame from 2009 and 2020 about 
36 % of all buildings could be renovated. As about 10 % of the 
buildings existing in 2010 will have been built aft er 2002 (Ecofys 
2005), it is assumed that these buildings are not renovated with 
2006 standards. Th erefore 40% of the buildings build before 
2. To use the whole saving potential about 7,5 % of all buildings have to be reno-
vated each year, which is fi ve times as much as today.
2002 are assumed to be renovated until 2020, so only 40 % of 
the total saving potential, which may be reached by a better 
insulation, may be realised by this time. Th is means 47 Mtoe 
may be saved by insulating older buildings, calculated with the 
total saving potential of the Ecofys study (Ecofys 2005). As the 
assumed lifetime of the outer surface of buildings and insula-
tion is about 30 to 40 years, only buildings build or renovated 
before 1990 would be renovated if no special encouragement is 
made by the policies or by increasing energy prices. 
In the northern and moderate climate zones of Europe, 
quite high insulation standards already exist. For example the 
standards of the German “Energieeinsparverordnung EnEV” 
(Energy Saving Directive) for renovated buildings are already 
almost as high as the standards assumed by Ecofys for a mod-
erate climate3. 
As this regulation already was implemented in 2002, its 
impacts should be included in the BAU scenario calculations 
and no additional saving potential for the EEAP exists in this 
region by better insulation. Possibly the eastern and southern 
European countries are able to absorb this loss of saving po-
tential. Th e rest of the aspired 20 to 28 % energy saving for the 
building sector have to be reached with other measures, such 
as tightening insulations standards further towards low energy 
or passive house standards, focussing on high insulation levels 
in refurbishment of existing buildings, increasing the rate of 
refurbishment to, e.g., 3 % per year, and increased energy ef-
fi ciency of heating systems and electrical equipment or similar 
actions. Th ese latter kinds of actions are also covered by the 
EEAP, mostly by Priority Action 1.
As said above, the energy effi  ciency programmes and services 
implemented under the Directive on energy end-use effi  ciency 
and energy services will be most important for stimulating en-
ergy effi  ciency improvement in existing buildings, including 
the heating, ventilation, air conditioning, and lighting systems 
installed therein. 
PRIORITY ACTION 4: TRANSPORT SECTOR
Th e EEAP indicates an energy saving potential in the transport 
sector of 105 Mtoe or 26 % in 2020 compared to a business as 
usual (BAU) development resulting in a fi nal energy demand 
of 405 Mtoe. Th e share of the transport sector in the overall 
energy saving potential in the end-use sectors amounts to 27 % 
(compared to 390 Mtoe overall saving potential). In contrast to 
this potential the newest energy and transport scenario pub-
lished by the Directorate-General for Energy and Transport 
3. For new buildings a primary energy approach is used, which includes the heat-
ing system, but in most cases the insulation of new buildings has to be as good as 
for renovated buildings or even better.
Table 4: Standards of the “Energieeinsparverordnung”
U-Values of the building
types
U-Values
(W/mK)
EnEV standard
for renovated buildings
(depending on the building type)
Ecofys assumptions:
build after 2006
most buildings some buildings
moderate Roof 0,30 0,25 0,23
climatic Facade 0,35 0,45 0,38
zone Floor 0,40 0,50 0,41
Windows 1,70 1,68
Source: Ecofys 2005 and EnEV 2006
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(DG TREN) of the European Commission highlights a fi nal 
energy demand of 367.8 Mtoe in the high effi  ciency case. Th e 
scenario of the DG TREN will realise only about one third of 
the energy saving potential in the transport sector compared to 
the action plan on energy effi  ciency. Th is clearly indicates the 
need for more ambitious policies and measures to increase the 
energy effi  ciency in the European transport sector. 
Scenario analysis carried out by the WI (Lechtenböhmer et 
al. 2005) presents policies and measures for the transport sector 
to reach a reduction of 105 Mtoe in the year 2020 compared to 
the business as usual development.4 In this scenario analysis, 
the energy saving potential of various policies and measures in 
diff erent transport modes is quantifi ed (cf. table 55).
Th e highest energy saving potential is identifi ed in improv-
ing the fuel effi  ciency of passenger cars with a share of 45.7 % 
of total energy saving (equivalent to 49.5 Mtoe). Th is saving 
potential is achieved with an average specifi c CO2 Emission of 
107 g CO2/ vkm of the whole passenger car fl eet in 2020. Only 
with very ambitious and enhanced emissions targets for the 
fl eet of new cars from 2012 on, this fuel effi  ciency improvement 
can be realised. A variety of technological options exists or can 
be developed within the coming years to decrease the fuel con-
sumption of vehicles and to meet the specifi c emission targets. 
In the EEAP, a target of 120 g CO2 / vkm is set for 2012, which 
will not be suffi  cient to reach the energy saving potential of the 
scenario analysis for passenger cars done by Lechtenböhmer et 
al (2005). Th e EEAP considers further actions to improve the 
fuel effi  ciency of cars like ensuring to use the correct tyre pres-
sure, improving the rolling resistance of tyres, implementing 
minimum effi  ciency requirements for air-conditioning systems 
for vehicles. Furthermore driver education for fuel effi  cient 
4. In this scenario analysis the BAU scenario of Mantzos (2003) with a fi nal energy 
demand of 428 Mtoe in 2020 was used as a baseline development, resulting in 
a 24.3 % energy saving potential. The EEAP indicates a fi nal energy demand of 
405 Mtoe in 2020 related to the recent BAU scenario from Mantzos (2005). We 
assume that almost the same energy saving potential can be realised even with a 
slightly lower BAU fi nal energy consumption of 405 Mtoe in 2020.
5. Energy Demand Increase: In public road transport, train transport and inland 
navigation the transport activity and therefore the energy demand increases caused 
by modal shift. The transport demand of the other transport modes decreases re-
sulting in energy savings as a net effect.
driving and the amended Car Fuel Effi  ciency Labelling Direc-
tive (1999/94/EC) are considered. In the transport scenario 
calculated by Lechtenböhmer et al (2005), policies and meas-
ures aiming at the tyre pressure, air-conditioning systems and 
labelling of vehicles are not explicitly considered. In addition 
to the mentioned measures the European Commission intends 
to implement car taxation depending on the CO2 emissions of 
passenger cars (COM 2005), which could partly lower trans-
port demand and stimulate the demand for fuel effi  cient pas-
senger cars. All in all, only when all measures on fuel effi  ciency 
and transport demand will be realised in a target-oriented way 
within the next fi ve years, the ambitious targets for fuel sav-
ing of passenger cars can be achieved. Considering total and 
specifi c CO2 Emissions of vehicles, biofuels can make a major 
contribution to emission reductions (almost 30 % of total CO2 
emissions reductions) and should not be counted misleadingly 
as measures to improve the fuel effi  ciency of vehicles (Lechten-
böhmer et al 2005).
Th e improvement of fuel effi  ciency in the freight transport 
sector accounts for 15.5 % of the total saving potential. Trucks 
will face slower energy effi  ciency improvements by technologi-
cal development than passenger cars, but starting on a higher 
level of fuel effi  ciency. Nevertheless measures like driver train-
ing, effi  cient air-conditioning and ensuring the correct tyre 
pressure will make still an important contribution to overall 
energy effi  ciency. Furthermore a variety of technological op-
tions can be implemented to decrease the fuel consumption 
of trucks (Bates et al 2001). Actions directly targeting heavy 
duty vehicles are not explicitly mentioned in the EEAP. Only 
a footnote in the Analysis of the Action Plan indicates actions 
planned by the European Commission aiming at heavy duty 
vehicles (SEC 2006). However, concrete measures and timeta-
bles for improving energy effi  ciency are not given. In contrast 
to heavy-duty vehicles, it is announced to include light-com-
mercial vehicles into the future strategy concerning vehicle 
fl eet emission targets (SEC 2006). Th e optimisation of logistics 
and traffi  c management systems can result in decreasing fuel 
consumption for heavy-duty and light-commercial vehicles, 
too. Both measures are not explicitly mentioned in the context 
Table 5: Energy Saving Potential in the Transport Sector
Energy Saving Share of total savingTransport Mode
(ktoe) %
Transport
Activity
(vs. BAU)
Fuel
efficiency
Transport
activity
Fuel efficiency
Public Road Transport -1'380 6 -1.3% 0.0%
Passenger Cars 4'532 49'541 4.2% 45.7%
Road Freight Transport 19'182 16'851 17.7% 15.5%
Aviation 10'480 7'786 9.7% 7.2%
Inland Navigation -1'004 0 -0.9% 0.0%
Train transport -1'715 -3 -1.6% 0.0%
Total Energy Savings 30'095 74'182 27.8% 68.4%
Activity + Efficiency 108'378 100.0%
Energy Demand Increase -4'102
Net Energy Savings 104'276
Source: Own calculations based on Lechtenböhmer et al. 2005
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of road freight transport in the EEAP, so that energy savings 
related to road freight transport activity could not be realised 
in the same way as indicated in the scenario calculated by Lech-
tenböhmer et al (2005).
In the aviation sector, fuel effi  ciency is a relevant topic due to 
its environmental impact and the economic aspects for airlines. 
Several sources assume signifi cant energy saving potentials 
for air planes in the next decades (Lee (2003). Zimmermann 
(2006)). Th e EEAP mentions the introduction of fuel taxation, 
improving air traffi  c management and logistics and the inclu-
sion of aviation in the emission trading scheme. Th e transport 
activity decrease (- 1.4 % pa against BAU) and fuel effi  ciency 
increase (+ 1 % pa against BAU) suggested in the scenario of 
Lechtenböhmer et al (2005) can be achieved, if all measures 
are implemented successfully until 2012. Th e consideration of 
market-based instruments in the aviation and navigation sector 
is announced without pointing out concrete measures, so that 
these eff ects cannot be discussed.
Th e EEAP recognises that modal shift  and co-modality are 
key elements to achieve the energy saving targets. In line with 
these statements, the scenario of Lechtenböhmer et al (2005) 
shows the eff ects of modal shift s caused by measures infl uenc-
ing the transport demand of the diff erent transport modes (cf. 
table 6). 
In comparison to the BAU scenario, the total passenger 
transport activity decreases by 2.7 % in 2020, enabling a slight 
overall transport demand reduction. In the policies and meas-
ures scenario public road transport (+ 20 %) and passenger 
train transport (+ 29 %) are remarkably higher, whereas avia-
tion (- 18 %) and private cars and motorcycles (- 4 %) decrease 
compared to the BAU scenario. In the freight transport sector 
the transport activity of trucks decreases by 12 % and of train 
transport and inland navigation increases by around 15.5 %. 
Altogether the reduction of transport activity and the high-
lighted modal-shift  result in a fi nal energy demand reduction 
of about 30 Mtoe contributing to 28.5 % to the energy saving 
potential in the transport sector. In the end the scenario analy-
sis shows the importance of fostering explicitly modal-shift  in 
passenger and freight transport in Europe. 
All in all, the importance of fuel effi  ciency and energy sav-
ing in the European transport sector is evident. Th e EEAP 
considers a variety of measures which have to be implemented 
consequently and without delay to reach the ambitious targets 
mentioned. Th e most important objective is to implement and 
improve binding specifi c emission targets not only for pas-
senger cars but also for light-commercial vehicles, heavy-duty 
vehicles and aeroplanes. Th e chances seem currently increas-
ing that such binding targets can be achieved. Th is objective 
should be supported by all mentioned measures focusing on 
technological developments (e.g. tyre pressure monitoring, 
minimum effi  ciency standards for air-conditionings, traffi  c 
management systems) and on consumer behaviour (e.g. label-
ling, driver training). Besides this the support of modal shift  
and co-modality is of highest importance. To shift  transport 
demand to transport modes with best fuel effi  ciencies like pub-
lic road transport or train transport with a variety of measures 
(e.g. fuel effi  ciency or emission related taxes, emission trading 
scheme) can contribute to total energy saving up to 30 %.
Again, energy effi  ciency programmes and services imple-
mented under the Directive on energy end-use effi  ciency and 
energy services will play an important role in realising such 
supportive measures. Th ey might promote, e.g., the car CO2 
label; the purchase of energy-effi  cient vehicles, tyres, and lubri-
cants; eco-driving; car-sharing; and modal shift s. 
Overall conclusion
Th e EU ”Action Plan for Energy Effi  ciency: Realising the Poten-
tial” (EEAP) sets the target of reducing energy demand by 20 % 
by 2020 vs. BAU. Th is is one of the most important corner-
stones of the current energy strategy of the EU. Together with 
the planned 20% share of renewable energy sources by 2020, 
energy effi  ciency contributes signifi cantly to reducing both the 
risks of energy security, and the GHG emissions of the EU by 
20 to 30 % vs. 1990 by 2020.
Our analysis of the direct energy demand side oriented pri-
ority actions 1, 2 and 4 of the EEAP tries to answer the question 
if the policies and measures stipulated in the action plan will 
be suffi  cient to reach the ambitious but clearly important and 
necessary target of reducing energy demand by 20 % by 2020 
vs. BAU6.
6. We leave out the supply side (priority 3) and the supportive actions 5 to 10. 
The latter are indispensable for a successful implementation of the action plan. 
But they are currently not linked directly to effi ciency targets in a certain sector 
or fi eld. So it is assumed that they are meant to support the actions mentioned in 
priority actions 1 to 4. 
Table 6: Modal Shift in the Transport Sector
Transport Mode BAU 2020 WI P&M
2020
Delta WI
P&M – BAU
Passenger Transport (Gpkm) 8251 8029 -222 -2.7%
Road Transport 6321 6210 -112 -1.8%
Public road transport 533 639 106 19.9%
Private cars and motorcycles 5788 5571 -218 -3.8%
Train transport 479 618 139 29.0%
Aviation 1403 1154 -249 -17.8%
Inland navigation 47 47 0 0.0%
Freight Transport (Gtkm) 3340 3168 -172 -5.2%
Road freight transport 2517 2216 -301 -11.9%
Train 420 485 65 15.4%
Inland navigation 403 467 64 15.8%
Source: own calculations based on Lechtenböhmer et al (2005) and Mantzos (2003)
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As scenario analyses by Lechtenböhmer et al. (2005a, b) 
show, the 20 % energy demand reduction vs. BAU will be 
mainly achieved in the transport sector, the residential and 
the commercial sector and to a lower extent in industry. As 
industry is – at least partly – covered by the European Emis-
sion Trading Scheme7 no particular emphasis is laid on this 
sector by the EEAP. Priority action 1 is targeted at energy us-
ing products and appliances such as boilers, circulation pumps, 
washing machines, refrigerators, offi  ce equipment etc., which 
can be found in the residential and commercial sector as well 
as in industry. Priority action 2 is targeted at energy standards 
of residential and commercial buildings and priority action 4 
at the transport sector. Other priority actions are targeted at 
the energy supply side and at specifi c policies and measures, 
including international cooperation.
Th e analysis of those three priority actions shows that the 
commission has undoubtedly tied up a strong package of meas-
ures. However in all three fi elds, electricity consumption, space 
heating, and transport, gaps are remaining and timely and 
powerful implementation of the proposed actions is crucial. 
With regards to electricity consumption, the planned energy 
savings can only be achieved if the minimum standards un-
der preparation and planned are set at a very tough and dy-
namic level, banning practically all equipment worse than ‘A’. 
Th e standards have to be supported by labelling and informa-
tion as well as co-operative and public procurement and other 
measures, including temporary subsidies where appropriate, to 
further improve the standards available in the market. Electric 
heating and air-conditioning as well as substitution of electric 
heating and warm water generation are further important fi elds 
for energy effi  ciency and need additional action, e.g. under the 
framework of the buildings directive.
With regards to space heating, three central fi elds of action 
can be identifi ed: Minimum standards for boilers under the 
eco-design directive (priority action 1), improved and extend-
ed performance standards under the buildings directive (prior-
ity action 2) and – clearly under-represented in the EEAP – the 
acceleration of energetic modernisation of existing buildings8. 
Th e boilers are among the appliances for which minimum 
standards are currently prepared. Th e condensing boiler needs 
to be made mandatory for almost all new appliances in order 
to still contribute signifi cantly to the planned effi  ciency targets. 
Supporting actions would be mainly market introduction sup-
port of condensing boilers for oil, support for renewable heat-
ing systems and co generation. Th e buildings directive should 
be strengthened and expanded as soon as possible and imple-
mentation should be speeded up and enforced. Additional em-
phasis is necessary to better include air-conditioning and light-
ing into the directive. However, the decisive factor for achieving 
energy savings in buildings is to achieve the much higher but 
still cost-eff ective energy effi  ciency levels feasible in ongoing 
building refurbishments, and to accelerate energetic moderni-
sation from current levels of annual refurbishments between 1 
7. See the discussion of the interactions between the ETS and energy effi ciency 
policies and measures in Lechtenböhmer et al. 2005a.
8. However, three priority actions touch this fi eld by trying to raise awareness, spur 
fi nancing, particular in the new member states and e.g. by reduced VAT and im-
proved planning etc. No concrete targets for energetic modernisation of buildings 
have been set in the EEAP. 
and 2 percent to at least 3 or more percent per year. To meet 
this need the EEAP has yet to be improved and the commission 
and the member states need to create policy packages includ-
ing signifi cant fi nancial incentives, information and, if possible, 
also legal obligations. Such policy packages are perfect energy 
effi  ciency improvement measures for achieving the indicative 
9 % annual energy savings target by 2016 in the context of the 
Directive on energy end-use effi  ciency and energy services.
In the transport sector the effi  ciency targets could be achieved 
with a mix of energy effi  ciency improvements in all transport 
modes, particularly in cars and in light and heavy duty trucks, 
and of a set of demand mitigating measures. However, the tar-
get of 120 g of CO2 emissions per vehicle km set in the EEAP is 
extremely important but probably not suffi  cient to achieve the 
effi  ciency target. Particularly biofuel use should not be factored 
into this target. Action on heavy duty vehicles has to be added 
and the measures targeting at reducing the transport demand 
and shift ing the modal split to more effi  cient modes have to be 
strong and timely. Th e inclusion of air transport into the ETS 
would be an important means to achieve the necessary energy 
demand reductions in this sector.
Over all demand sectors, the Directive on energy end-use 
effi  ciency and energy services is estimated to achieve about half 
of the 20 % additional energy savings targeted by the EEAP by 
2020. If Member States achieve the indicative target of 1 % per 
year, and if the Directive will be prolonged on equal terms at 
least until 2020, the savings would be 13 % of the consumption 
in the base period. However, the Directive does not cover all 
energy use, the most notable exception being the sectors sub-
ject to the EU emissions trading scheme (Boonekamp 2006).
In total we can conclude that many important measures have 
been proposed in the EEAP but, fi rstly they now have to be 
implemented in a timely manner and in a tough way in order 
to achieve their full eff ect. Furthermore there are still impor-
tant gaps in the bundle that have to be closed, e.g. the issue of 
achieving the full cost-eff ective potential in each renovation, 
and increasing the speed of renovation of residential and com-
mercial buildings. In conclusion, this means that the measures 
stipulated by the EEAP are not yet suffi  cient to fully harness 
the savings potential as intended by the action plan. Besides the 
implementation of the plans proposals this means that further 
meaningful actions such as those suggested in this paper have 
to be taken soon to reach the targets set. Th is is particularly 
important taken into account the long lead time of the instru-
ments and the long life time of the energy using products and 
equipment. 
Th e tiger is by no means toothless but has to immediately 
jump far and to strongly bite.
2,205 SCHOLTEN ET AL
326 ECEEE 2007 SUMMER STUDY • SAVING ENERGY – JUST DO IT!
PANEL 2. STRATEGIES AND GENERAL POLICIES
References
2002/91/EC: Directive of the European Parliament and of the 
Council of the 16 December 2002 on the energy perform-
ance of buildings, Brussels
Bates, J. et al (2001): Economic Evaluation of Emissions Re-
ductions in the Transport Sector of the EU – Bottom Up 
Analysis, Final Report March 2001, p.30 ff .
Boonekamp (2006): Analysis of the meaning of the 20% cost 
eff ective energy saving in the EC Green Paper - Supple-
mentary Note to DG-TREN, European Commission, June 
2006, as part of Energy Effi  ciency Action Plan Impact 
Assessment Contract CLWP: 2006/TREN/032
COM (2005): Proposal for a Council Directive on passenger 
car related taxes, COM (2005) 261, Brussels
COM (2006): Action Plan for Energy Effi  ciency: Realising the 
Potential, COM (2006) 545, Brussels
COM (2006b): Commission Staff  Working Document: 
Impact Assessment Report for the Action Plan for Energy 
Effi  ciency 2006, Brussels
COM (2007): Communication from the Commission to the 
European Council and the European Parliament – An 
Energy Policy for Europe, COM(2007) 1 fi nal, Brussels
SEC (2006): Commission Staff  Working Document: Analysis 
of the Action Plan for Energy Effi  ciency: Realising the 
Potential (SEC(2006) 1173), Brussels
Ecofys (2004): Mitigation of CO2 Emissions from the Build-
ing Stock – Beyond the EU Directive on the Energy 
Performance of Buildings, Cologne, Germany
Ecofys (2005): Cost-Eff ective Climate Protection in the EU 
Building Stock, Cologne, Germany
EnEV (2006): Entwurf- Verordnung – zur Neufassung der 
Verordnung über energiesparenden Wärmeschutz und 
energiesparende Anlagentechnik bei Gebäuden (Ener-
gieeinsparverordnung - EnEV)
European Airline Association = European Commission 
(2001): European Aeronautics – A Vision for 2020. Janu-
ary 2001
Iles, P. (2003): Heating systems in EU dwellings and labelling 
issues, eceee 2003 Summer Study
Lechtenböhmer et al. (2005a): Energy effi  ciency as a key 
element of the EU’s post-Kyoto strategy: results of an in-
tegrated scenario analysis. In: Energy savings: what works 
& who delivers, ECEEE 2005 Summer Study Proceedings; 
volume 1. Stockholm: Europ. Council for an Energy-Ef-
fi cient Economy, 2005, p. 203-212.
Lechtenböhmer et al. (2005b): Target 2020, Policies and 
Measures to reduce Greenhouse gas emissions in the EU, 
Scenario analysis on behalf of WWF-European Policy 
Offi  ce, Wuppertal, Brussels, 90p.
Lee, J. (2003): Th e potential off ered by aircraft  and engine 
technologies. In: Upham et al. (2003): Towards Sustain-
able Aviation. Earthscan.
Mantzos, L. et al. (2003): European energy and transport 
trends to 2030, published by DG TREN, Brussels
Mantzos, L. et al. (2005): European energy and transport 
trends to 2030 - update 2005, published by DG TREN, 
Brussels
Mantzos (2006): European Energy and Transport – Scenarios 
on energy effi  ciency and renewables. Offi  ce for Offi  cial 
Publications of the European Communities, Luxembourg 
2006.
Memo (2006): Saving 20% by 2020 - Action Plan for Energy 
Effi  ciency: Realising the Potential
Memo (2007): An Energy Policy for Europe – Energy for a 
Changing World, European Commission, Brussels
Piebalgs, A. (2007): Th e EU energy policy. at Handelsblatt-
Energietagung 24th January 2007, Berlin
Schonsteinfegerstatistik (2005): Erhebungen des Schornstein-
fegerhandwerks für 2005, Bundesverband des Schorn-
steinfegerhandwerks – Zentralinnungsverband (ZIV), 
Sankt Augustin, Germany
Zimmermann, S. (2006): Future Aerospace Market Trend vs. 
Global Resource availability – Confl ict or Opportunity. 
ETH Zürich October 2006
